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Use of an acaricidal powder 

The invention relates to the use of an acaricidal 
powder. More particularly, it relates to its. use for 
protecting cereals . 

The term ''acaricidal powder" is intended to mean a 
powder in contact with which acarids cannot survive. 
The acarids can be in egg form, larval form or adult 
form. The action of the powder can be direct. It can 
also be indirect, for example when the acaricidal 
powder destroys a substance that is required for 
survival of the acarid. 

Acarids are small arachnids, close to a tenth of a 
millimetre in size, that develop in particular in 
bedding and carpeting in homes and that are capable of 
causing allergic reactions in humans. Their optimal 
living conditions require a humidity of between 55 and 
85% and a temperature of between 15 and 35°C. Acarids 
feed essentially on the squamae and organic substances 
that accumulate in thick textiles. A human adult loses 
on average 1.5 g of dead skin a day, which is 
sufficient to feed 1.5 million acarids. 

Among the diversity of existing acarids, some are 
particularly preoccupying since they develop in the 
human environment. These are mainly dust mites 
( Derma tophagoides pteronyssinis ) and mites that develop 
in cereals (Acarus siro and Tyrophagus putrescentiae) . 

It is known and widespread practice to combat acarids 
by means of pyrethrum and synthetic pyrethrinoids , such 
as permethrin. These substances are neurotoxic and 
their harmfulness to humans is being increasingly 
established. Their use for protecting foodstuffs, and 
more particularly cereals, is to be avoided. 

Pyrethrinoid substitutes, which are not harmful to 
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humans and are effective in combating acarids that 
develop in cereal stocks are therefore demanded 'by many- 
users . 

5 The invention is directed towards providing a method 
that is natural and harmless to humans and that makes 
it possible to simply, effectively and economically 
eliminate the acarids that develop in cereal stocks. 

10 Consequently, the invention relates to the use of a 
powder comprising more than 40% by weight of sodium 
bicarbonate, for its acaricidal effects in the storage 
of cereals. 

15 Sodium bicarbonate is a product that is reputed to be 
harmless to humans. It is even authorized by various 
bodies (such as the FDA in the United States) in human 
food. Sodium bicarbonate can therefore be used without 
danger, in the protection of cereals, for its 

20 acaricidal effects. In addition, it has been found to 
be particularly effective against the acarids mentioned 
above that develop in cereals . 

It has been observed that the acarids do not eat the 
25 acaricidal powder in accordance with the invention, but 
that the fine grains of this powder adhere to the outer 
surface of the acarids. Without wishing to be bound by 
a theoretical explanation and without excluding other 
modes of action, the inventor thinks that the use of a 
3 0 powder in accordance with the invention as an acaricide 
would damage certain membrane exchange equilibria of 
the cuticle of the acarid and of the shell of the egg, 
which would induce dehydration and in the end death 
thereof . 

35 

The acaricidal powder according to the invention can be 
used as a mixture with cereals. It can also be applied 
only to the walls of the means of storing (silos, bags, 
lorries, etc.) the cereals. The teirm ''storage" is 
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intended to mean, in the broad sense, not only keeping 
the cereal for long periods, but also keeping it for 
short periods that may occur during handling of 
haorvested cereals. 

5 

In an advantageous embodiment of the invention, the 
cereals are stored in a silo and the powder is 
projected onto the walls of the silo. In this 
embodiment, it may, in certain cases, be preferable to 
10 apply the powder in the form of an aqueous solution or 
suspension and to wait for it to evaporate before 
introducing the cereals into the silo. After 
evaporation, it has been observed that the wall of the 
silo is covered with a very fine powder. 

15 

Powders having fine particle sizes have appeared to 
have a higher acaricidal capacity. 

In an advantageous embodiment of the invention, a 
20 powder in which at least. 90% of the granules that 
constitute it have a diameter of less than .500 /xm is 
used. It is, however, preferable for the granules not 
to be too fine. Powders such that at least 90% of the 
granules that constitute them have a diameter of 
2 5 between 1 and 500 /xm are generally suitable. 

Acaricidal powders in accordance with the invention in 
which 9 0% of the granules have a diameter of less than 
100 /xm are preferred. 

30 

The acaricidal powder comprises more than 40% by weight 
of sodium bicarbonate. It is preferred for it to 
comprise at least 50% of sodium bicarbonate. 

35 In an advantageous embodiment of the invention, the 
acaricidal powder comprises at least 95% of sodium 
bicarbonate. It may consist essentially of sodium 
bicarbonate . 



In an advantageous embodiment of the invention, the 
acaricidal powder comprises no neurotoxic substance. In 
particular, the powder contains neither pyre thrum nor 
synthetic pyrethrinoids , such as permethrin. 

Another aspect of the invention concerns the use of a 
powder according to the invention, for its combined 
acaricidal and insecticidal effects. 

This is because cereals may also be damaged by certain 
insects that commonly develop therein. These are in 
particular the wheat weevil (Sitophilus granarius) and 
the lesser grain borer (Rhizopertha dominica) . These 
insects are particularly harmful since they lay their 
eggs inside the cereal grains. The powder according to 
the invention has also appeared to combat these 
insects. Without wishing to be bound by a theoretical 
explanation and without excluding other modes of 
action, the inventor thinks that the mode of action of 
the powder according to the invention on insects 
differs with respect to that on acarids . This is 
because insects appear to absorb the sodium 
bicarbonate. After absorption, the bicarbonate is 
thought to cause an increase in pressure inside the 
insect through the release of gas, which is thought to 
cause its death. 

In an advantageous embodiment of this aspect of the 
invention, a powder also comprising at least 1% by 
weight of silica is used. Silica is known for its 
insecticidal effects in cereals. However, it has been 
observed, surprisingly, that the addition of minimal 
amounts (for example a few percent) of silica to the 
bicarbonate leaves a powder whose insecticidal effects, 
against lesser grain borers and wheat weevils, can be 
greater than both those of bicarbonate alone and those 
of silica alone. In addition, such mixtures are of 
great economical advantage, sodium bicarbonate being 
cheaper than silica. 
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The silica may be amorphous or crystalline. Amorphous 
silica is, however, preferable since it is better 
tolerated by the ' human organism. Synthetic amorphous 
5 silicas in the form of precipitated silica are well 
known. The drying of precipitated silicas by 
atomization produces extremely fine products that are 
very suitable. Very good results have also been 
obtained with silica gels. Silica gel is th'e result of 
10 reacting an acid with a solution of sodium silicate. 
The gel obtained is then dried and finely ground. Such 

r 

products have the advantage of being more economical. 

In a preferred variant of this embodiment, the silica 
15 is in the form of silica gel. 

The cereal stocks are also subject to damage caused by 
various microorganisms such as Aspergillus and 
Penicillium. The acaricidal powder according to the 
20 invention has also been found to be effective as a 
fungicide for combating these microorganisms. 

Consequently, the invention also relates to the use of 
a powder according to the invention, for its combined 
25 acaricidal, insecticidal and fungicidal effects. 

The examples for which the description follows will 
demonstrate the advantage of the invention. 

30 Example 1 

10 g of sodium bicarbonate powder having a particle 
size such that 100% of the particles have a diameter of 
less than 160 M/ and at least 95% have a diameter of 
35 less than 100 /X/ were placed at the bottom of a Petri 
dish. 50 ''Acarus siro" wheat mites were then placed on 
the powder. 

The death of 95% of the acarids (mean of 3 samples) was 
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observed after 48 hours. In the case of a control 
sample, kept under the same conditions but without 
sodium bicarbonate, only 2% of the acarids died (mean 
of 3 samples) . 

5 

Example 2 

The procedure was carried out as for Example 1, except 
that ''Tyrophagus putrescentiae" cheese mites were used. 
10 In this case, the death of 100% of the acarids was 
observed after 24 hours. No acarid in the control 
sample was dead after 24 hours and 4% were dead after 
48 hours. 

15 Examples 1 and 2 illustrate the acaricidal effect 
according to the invention, in particular for acarids 
that develop in cereals. 

Example 3 

20 

In this example, a powder comprising 96% of sodium 
bicarbonate and 4% of amorphous precipitated fumed 
silica (Aerosil® 200 produced by Degussa) was used. The 
powder has a particle size such that 100% of the 
25 particles have a diameter of less than 160 fi and at 
least 95% have a diameter of less than 100 m- 

10 g of powder were placed at the bottom of a Petri 
dish. 50 ^'lesser grain borer" insects (Rhizopertha 
30 dominica) were then placed on the powder, along with 
sufficient food to ensure survival for 15 days. 

The death of 47% of the insects (mean of 3 samples) was 
observed after 48 hours. In the case of a control 
35 sample, kept under the same conditions but without 
sodium bicarbonate, • no insect had died (mean of 3 
samples) . After 72 hours, the mortality of the insects 
treated in accordance with the invention reaches 79% 
and, after 4 days, 100%, whereas that of the insects of 
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the control sample is zero up to 72 hours and does not 
exceed 2% after 4 days. 

Examples 4 and 5 

5 

In Examples 4 and 5, the procedure was carried out as 
in Example 3, except that, in Example 4, a powder 
consisting essentially of sodium bicarbonate was used 
and, in Example 5, a powder consisting essentially of 

10 silica (silica gel) was used. The mortalities after 
48 hours were 2% for the bicarbonate and 100% for the 
silica. Comparison of Examples 3, 4 and 5 illustrates 
the surprising insecticidal effect obtained on the 
lesser grain borers by adding a minimal amount of 

15 silica to the bicarbonate powder. 

Table 1 summarizes the results of the trials carried 
out on the lesser grain borers . 

20 Table 1: Trials on Rhizopertha dominica (as % mortality) 





48 h 


72 h 


4 days 


7 days 


10 days 


15 days 


Sodium bicarbonate 


2% 


8% 


15% 


21% 


43% 


91% 


Silica (silica gel) 


100% 


100% 


100% 


100% 


100% 


100% 


Bicarb + 4% Aerosil 

200 


47% 


79% 


100% 


100% 


100% 


100% 


Control 


0% 


0% 


2% 


5% 


9% 


11% 



Examples 6 to 8 

2 5 In Examples 6 to 8, the procedure was carried out as in 
Examples 3 to 5, except that the lesser grain borer was 
replaced with the wheat weevil (Sitophilus granarius) . 
The effect of various silicas and of a mixture of 
diatomaceous earth supplemented with 10% of silica gel 

30 was also compared. Table 2 summarizes the results 
obtained. They again illustrate' the surprising 
effectiveness of the bicarbonate-silica mixtures 
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compared with silica or bicarbonate alone. They also 
show the veiry good results obtained using silica gel. 

Table 2: Trial on Sitophilus granarius (as % mortality) 





24 h 


48 h 


72 h 


4 days 


7 days 


10 days 


15 days 


Sodi\am 
bicarbonate 


0% 


0% 


1% 


5% 


9% 


55% 


100% 


Diatomaceous 
earth + 10% 
silica gel 


2% 


35% 


83% 


.'^ 

100% 


100% 


100% 


100% 


Bicarb + 4% 
Aerosil 200 


12% 


37% 


82% 


100% 


100% 


100% 


100% 


Bicarb + 10% 
silica gel 


16% 


41% 


76% 


100% 


100% 


100% 


100% 


Bicarb + 4% 
Sipemat 22S 


19% 


38% 


77% 


100% 


100% 


100% 


100% 


Control 


0% 


0% 


0% 


3% 


9% 


13% 


15% 



